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PROBLEM TO BE SOLVED: To provide a print head and 
a printer capable of stably ejecting ink drops by reducing 
viscosity of ink having high viscosity, and adaptive to 
high speed driving by increasing a refilling speed. 
SOLUTION: A print head comprises an ejection nozzle 5 
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communicated to the ejection nozzle 5 is provided to the 
ejection nozzle 5. The heaters are disposed in the ink 
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exclusively for heating the ink provided near the ejection 
nozzle 5 and the second heater 3 exclusively for heating 
the ink provided away from the ejection nozzle 5 rather 
than the heater 2. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

tThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet print head containing an electric thermal-conversion element for generating 
heat energy used in order to carry out the regurgitation of the ink supplied to the ink 
regurgitation section which is characterized by providing the following, and which has a delivery 
which carries out the regurgitation of the ink, and this ink regurgitation section It is the electric 
thermal-conversion element for heating foaming which two or more said electric thermal- 
conversion elements correspond, and carries out heating foaming of this ink in order that these 
two or more electric thermal-conversion elements may carry out the regurgitation of said ink for 
said every delivery of said ink regurgitation section. An electric thermal-conversion element only 
for heating only for adjoining an electric thermal-conversion element for this heating foaming, 
and making said ink heat 

[Claim 2] Said delivery of said ink regurgitation section is an ink jet print head according to claim 
1 characterized by being arranged in the direction along the upper surface of two or more of said 
electric thermal-conversion elements. 

[Claim 3] Said each of two or more electric thermal-conversion elements is ink jet print heads 
according to claim 2 characterized by being that from which distance from said delivery of said 
ink regurgitation section differs. 

[Claim 4] An electric thermal-conversion element for said heating foaming is an ink jet print head 
according to claim 3 characterized by being arranged in a location near [ element / only for said 
heating / electric / thermal-conversion ] said delivery. 

[Claim 5] An electric thermal-conversion element only for said heating is an ink jet print head 
according to claim 3 characterized by being arranged in a location near [ element / for said 
heating foaming / electric / thermal-conversion ] said delivery. 

[Claim 6] An electric thermal-conversion element for said heating foaming is an ink jet print head 
according to claim 3 characterized by being arranged between the 2nd electric thermal- 
conversion element only for said heating arranged in a location more distant than the 1st electric 
thermal-conversion element only for said heating arranged in a location near [ element / for this 
heating foaming / electric / thermal-conversion ] said delivery, and an electric thermal- 
conversion element for heating foaming from said delivery. 

[Claim 7] An ink jet print head given in one term of claims 1-5 characterized by making area of 
an electric thermal-conversion element for said heating foaming differ from area of an electric 
thermal-conversion element only for said heating. 

[Claim 8] An electric thermal-conversion element only for said heating is an ink jet print head 
given in one term of claims 1-6 characterized by width of face to a direction in which current 
flows being wider than an electric thermal-conversion element for said heating foaming. 
[Claim 9] An electric thermal-conversion element only for said heating is an ink jet print head 
given in one term of claims 1-8 to which length to a direction in which current flows rather than 
an electric thermal-conversion element for said heating foaming is characterized by ********. 
[Claim 10] An electric thermal-conversion element only for said heating is an ink jet print head 
given in one term of claims 1-9 characterized by being what heats said ink until viscosity of said 
ink is set to 10cps or more. 
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[Claim 11] Each electric thermal-conversion element which an electric thermal-conversion 
element for said heating foaming was divided into plurality, and was divided into this plurality is 
an ink jet print head given in one term of claims 1-10 characterized by driving according to 
discharge quantity of said ink which should be breathed out. 

[Claim 12] It is an ink jet print head given in one term of claims 1-1 1 characterized by for a 
functional device containing said two or more electric thermal-conversion elements being 
arranged by the same substrate, and driving said each electric thermal-conversion element 
independently. 

[Claim 13] Said functional device is an ink jet print head according to claim 12 characterized by 
having the shift register section, the latch section, and the logic-gate section. 
[Claim 14] Said functional device is an ink jet print head according to claim 11 or 12 
characterized by having a micro processing circuit, memory, a timer circuit, and an input/output 
interface circuit. 

[Claim 15] An ink jet printing equipment characterized by having a device in which one term of 
claims 1-14 is equipped with an ink jet print head of a publication. 

[Claim 16] Said ink jet print head wearing device is an ink jet printing equipment according to 
claim 1 5 characterized by being prepared on carriage which carries out both-way migration 
relatively to printed material. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet print head 
which has the base in which the electric thermal-conversion element which generates the heat 
energy used as energy for carrying out the regurgitation especially of the ink was formed, and an 
ink jet printing equipment about the ink jet print head and ink jet printing equipment which are 
used for a copying machine, facsimile, a word processor, the printer as a terminal for an output 
of a host computer, a video printer, etc. 

[0002] In addition, a print contains not only the image that has semantics, such as an alphabetic 
character, but an image with a meaningless pattern image etc. here including the ink grant to all 
the ink base materials that receive ink grant of cloth, thread, paper, a web material, etc. The use 
of a printing equipment to these is possible for this invention including all various information 
processors or the printer as the output machine. 
[0003] 

[Description of the Prior Art] The thing of configuration of that one heater is included as an 
electric thermal-conversion element of generating the heat energy used as energy for carrying 
out the regurgitation of the ink corresponding to the ink passage which has a delivery (it is also 
called an orifice) for carrying out the regurgitation of the ink as an ink jet print head (henceforth 
a print head) conventionally, and one ink passage is known. The ink common liquid room for 
allotting two or more above-mentioned ink passage in the shape of a train, constituting the 
orifice side from this print head, and it being open for free passage in an opposite hand with the 
orifice side of each ink passage at the back of each ink passage, and supplying ink to the anterior 
part of each ink passage is prepared. 

[0004] In the print head of such a configuration, if the regurgitation of the ink drop is carried out 
from an orifice by heating ink and making it foam using the heat energy from a heater, re-supply 
(refill) of the ink will be carried out to the anterior part of ink passage from a common liquid 
room. 

[0005] However, when power of the heater which turned hyperviscous ink to printed material 
using the above conventional print heads, and was formed in the nozzle of the print head 
concerned the method of discharge and the bottom on the occasion was not made fairly large, 
** 1 sex might be bad, and poor printing might occur especially under low-temperature 
environment. 

[0006] Moreover, since ink had hyperviscosity and the flow resistance within a nozzle became 

large, the refill took time amount and frequency response nature was also bad. 

[0007] 

[Problem(s) to be Solved by the Invention] Then, when the print head tended to be warmed and 
it is going to improve the regurgitation property of ink in order to lower the viscosity of ink, 
evaporation of the ink from an orifice occurs, the moisture content in ink falls by this, ink fixes 
the viscosity of ink in raising and ink passage, and it results in causing the non-regurgitation and 
the poor regurgitation. For this reason, it was dramatically difficult to be unable to warm a print 
head but to carry out the regurgitation of the ink of the hyperviscosity which is thousands - 
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10,000cps of numbers in high temperature stably. 
[0008] 

[Means for Solving the Problem] This invention which solves the above-mentioned technical 
problem is as follows. 

[0009] Namely, it is an ink jet print head containing an electric thermal-conversion element for 
generating heat energy used in order to carry out the regurgitation of the ink supplied to the ink 
regurgitation section which has a delivery which carries out the regurgitation of the ink, and this 
ink regurgitation section. An electric thermal-conversion element for heating foaming which 
carries out heating foaming of this ink in order that two or more said electric thermal-conversion 
elements may correspond and these two or more electric thermal-conversion elements may 
carry out the regurgitation of said ink for said every delivery of said ink regurgitation section, An 
ink jet print head containing an electric thermal-conversion element only for heating only for 
adjoining an electric thermal-conversion element for this heating foaming, and making said ink 
heat, An ink jet print head and said two or more electric thermal-conversion elements by which 
said delivery of said ink regurgitation section is arranged in the direction along the upper surface 
of two or more of said electric thermal-conversion elements An ink jet print head whose all are 
those from which distance from said delivery of said ink regurgitation section differs, An ink jet 
print head currently arranged in a location with an electric thermal-conversion element near 
[ element / only for said heating / electric / thermal-conversion ] said delivery for said heating 
foaming, An ink jet print head currently arranged in a location with an electric thermal- 
conversion element near [ element / for said heating foaming / electric / thermal-conversion ] 
said delivery only for said heating, The 2nd electric thermal-conversion element only for said 
heating arranged in a location from said delivery where an electric thermal-conversion element 
for said heating foaming is more distant than the 1st electric thermal-conversion element only 
for said heating arranged in a location near [ element / for this heating foaming / electric / 
thermal-conversion ] said delivery, and an electric thermal-conversion element for heating 
foaming An ink jet print head currently arranged between **, an ink jet print head which makes 
area of an electric thermal-conversion element for said heating foaming differ from area of an 
electric thermal-conversion element only for said heating, An ink jet print head with width of 
face wider than an electric thermal-conversion element for said heating foaming in an electric 
thermal-conversion element only for said heating to a direction in which current flows, An ink jet 
print head with length longer than an electric thermal-conversion element for said heating 
foaming in an electric thermal-conversion element only for said heating to a direction in which 
current flows, An ink jet print head whose electric thermal-conversion element only for said 
heating is that to which viscosity of said ink heats said ink until it is set to 10cps or more, Each 
electric thermal-conversion element which an electric thermal-conversion element for said 
heating foaming was divided into plurality, and was divided into this plurality An ink jet print head 
driven according to discharge quantity of said ink which should be breathed out, A functional 
device containing said two or more electric thermal-conversion elements is arranged by the 
same substrate. An ink jet print head which drives said each electric thermal-conversion 
element independently, An ink jet print head in which said functional device has the shift register 
section, the latch section, and the logic-gate section, An ink jet print head in which said 
functional device has a micro processing circuit, memory, a timer circuit, and an input/output 
interface circuit, an ink jet printing equipment which has a device in which it equips with said ink 
jet print head, and an ink jet printing equipment with which said ink jet print head wearing device 
is established on carriage which carries out both-way migration relatively to printed material — 
it comes out. 

[0010] In this invention, by preparing an electric thermal-conversion element only for ink heating 
of suitable size in a suitable location, and making an electric thermal-conversion element only for 
these heating drive to suitable actuation timing besides an electric thermal-conversion element 
for ink heating foaming, ink can be heated locally, viscosity can be reduced and very stable 
regurgitation is possible. 

[0011] Moreover, in this invention, by having had an electric thermal-conversion element only for 
ink heating in ink passage, very high ink of viscosity can improve [ an energy conversion 
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efficiency ] the regurgitation, and frequency response nature can also be improved. 
[0012] Furthermore, a gradation expression can also be performed while being able to stop 
concentration nonuniformity, since discharge quantity of ink can be changed by controlling 
viscosity of ink by actuation method of an electric thermal-conversion element only for ink 
heating. 

[0013] Moreover, although a meniscus which retreated behind an ink delivery by the ink 
regurgitation vibrates with an inertia force of ink, when a meniscus returns to an ink delivery, by 
suspending actuation of an electric thermal-conversion element only for heating, viscosity of ink 
is raised and an oscillation of a meniscus can be controlled by reducing a fluidity. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to details, referring to a 
drawing. In addition, this invention is not limited to the example of an operation gestalt shown 
below at all, and the object of this invention is just attained. 

[0015] (Example 1 of an operation gestalt) Drawing 1 is the outline plan showing the ink passage 
(it is also called a nozzle) as an important section in the example of 1 operation gestalt of the ink 
jet print head of this invention, and drawing 2 (a) - (c) is a cross section which meets the A-A 
line shown in drawin g 1 , respectively, and shows the condition in the ink passage from before 
the regurgitation of ink to the return of a meniscus. Moreover, drawing 3 (a), (c), and (d) are 
timing charts which show the timing of the voltage impression to each electric thermal- 
conversion element (it is called a heater) in the ink passage shown in drawing 1 , and drawing 3 
(b) is a timing chart which shows change of the meniscus of the ink in the orifice of the ink 
passage shown in drawin g 1 . 

[0016] Draw ing 1 and drawin g 2 (a) In - (c), a sign 1 is a heater for anterior part heating (1st 
heater only for heating), a sign 2 is a heater for heating foaming, and a sign 3 is a heater for back 
heating (2nd heater only for heating). In this example of an operation gestalt, three heaters 1 , 2, 
and 3 are arranged on a top plate 6 and the below-mentioned heater board 8 which constitutes 
ink passage with the nozzle wall 4. The heater 2 for heating foaming is inserted between the 1st 
heater 1 only for heating arranged in the location near an orifice 5, and the 2nd heater 3 only for 
heating arranged in the location more distant than the heater 2 for heating foaming from an 
orifice 5, and is arranged. Thus, the above-mentioned heaters 1, 2, and 3 are arranged in the 
anterior part of ink passage, and the common liquid room 7 for supplying ink to two or more ink 
passage is established in the back of the ink passage of the back. The opening of the orifice 5 is 
carried out to the orifice plate formed in one at the front end section of a top plate 6, and the 
print head in this example of an operation gestalt is the so-called edge shooter type formed in 
the direction in which this orifice 5 meets the upper surface of the heater board 8 in which the 
above-mentioned heaters 1, 2, and 3 were formed of thing. 

[0017] Moreover, as shown in drawin g 1 , the heaters 1 and 3 only for both heating and the 
heater 2 for heating foaming completely differ in the configuration and size. The heater 2 for 
heating foaming has width of face smaller than the width of face in ink passage to both the 
heaters 1 and 3 only for both heating having the width of face which is equal to the width of face 
in ink passage. On the contrary, about the length which meets in the length direction of ink 
passage, the heater 2 for heating foaming is set up for a long time than the heaters 1 and 3 only 
for both heating. Although wiring at each heater is not illustrated to drawin g 1 , in this example of 
an operation gestalt, it wires so that current may be impressed along the length direction of ink 
passage. 

[0018] Drawin g 4 is drawing showing equal circuits, such as a functional device for making each 
heater shown in drawin g 1 , and these heaters drive. In drawin g 4 , it connects with the common 
wiring 20 and voltage is impressed to each heaters 1, 2, and 3 from this common wiring 20. 
Moreover, wiring 21, 22, and 23 connects heaters 1, 2, and 3 and switching transistors 31, 32, 
and 33, respectively. In order to control ON/OFF of switching transistors 31, 32, and 33, signal 
wiring 37, 38, and 39 is connected to switching transistors 31, 32, and 33 and the shift register 
latch circuits 40, 41, and 42, respectively. ON/OFF of the transistor is carried out by this with 
the data which took in actuation of a heater by the shift register latch circuit, and it controls. 
Moreover, the grand wiring 34, 35, and 36 is connected to the emitter of switching transistors 31, 
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32, and 33, respectively. 

[0019] The CLK signal line 57 and the serial signal line 55 are inputted into a shift register 56, 
and serial data is developed to a shift register 56 with a clock signal. The data inputted into the 
shift register 56 is held by the latch signal from the latch signal line 54 at latch 53. Next, it 
connects with the AND gate 51 and the enable signal line 52 inputs the timing signal which 
impresses latch's 53 data to a transistor 33. Since there are three enable signal lines 52, even 
when heaters 1, 2, and 3 are simultaneous, even if they shift timing, they can be driven. 
[0020] Drawing 5 is drawing showing the equal circuit of the whole configuration of the substrate 
which carried out continuous line arrangement of the eel of drawin g 4 . Here, although there are 
a decoder circuit 58 and a decoder signal line 59, this is for making timing of actuation various, 
and, thereby, can be driven to much timing by few contacts without [ two or more ] the enable 
signal line 52. 

[0021] Next, an example of the actuation method of the print head in this example of an 
operation gestalt is explained, referring to drawin g 2 (a) - (c) and drawin g 3 (a) - (d). 
[0022] First, as shown in drawin g 2 (a), before driving the heater 2 for heating foaming in ink 
passage, the ink which is the upper part of the 1st heater 1 only for these heating, and exists in 
the heating field Z1 in the ink passage between the heater 2 for heating foaming and an orifice 5 
heats by driving the 1st heater 1 only for heating arranged in the location near [ heater / 2 / 
this / for heating foaming ] an orifice 5. Ink will be heated to about 90 degrees C which is the 
degree which does not carry out heating foaming, the viscosity will fall, and the fluidity of ink of 
the heating field Z1 will improve. 

[0023] The graph which shows the temperature-viscosity property in hyperviscous ink here is 
shown in d raw ing 6 . When it is heated to about 100 degrees C even if it is hyperviscous ink as 
shown in the graph of drawin g 6 , it turns out that viscosity falls dramatically and a fluidity 
improves remarkably. Similarly, by heating the ink of the above-mentioned heating field Z1 at 
about 90 degrees C shows that sufficient fluidity is also securable, although foaming is not 
carried out. 

[0024] The situation of the voltage impression to the 1st heater 1 only for heating is shown in 
drawin g 3 (c). As shown in drawing 3 (c), voltage is impressed in the first half of regurgitation 
direct when it is shown by A to the 1st heater 1 only for heating, and it is in the energization 
condition. At this time, as shown in drawin g 3 (b), the meniscus of the ink in an orifice 5 is not 
changed yet. 

[0025] Next, as shown in drawing 2 (b) f the ink which exists in the upper heating field Z2 of the 
heater 2 for heating foaming is heated by driving the heater 2 for heating foaming. Unlike the 
heating field Z1, the ink of the heating field Z2 is heated by the degree to which ink is made to 
foam in an instant. The ink of the heating field Z2 will be in a foaming condition with this heating. 
The pressure generated by the rapid cubical expansion by this foaming extrudes the ink which 
the heating field Z1 ahead of the heating field Z2 hypoviscosity-ized in the direction of an orifice 
5, and the extruded ink is breathed out as an ink drop Ik towards printed material (graphic display 
abbreviation) from an orifice 5. Since the ink which exists in the below-mentioned heating field 
Z3 located behind the heating field Z2 at the time of this ink regurgitation is not yet heated, it 
has maintained the hyperviscous condition and is in a condition lacking in a fluidity. Therefore, 
the pressure generated by foaming of the above-mentioned heating field Z2 can acquire reaction 
force in the hyperviscous ink of back lacking in a fluidity, and can carry out the regurgitation of 
the front hypoviscosity ink efficiently from an orifice 5. For this reason, even if it is the case that 
the pressure of the above-mentioned foaming is small, comparatively large discharge quantity 
can be obtained. 

[0026] At this time, as shown in draw ing 3 (c), voltage is succeedingly impressed from the 
regurgitation direct first half when it is shown by A to the 1st heater 1 only for heating at the 
time of the regurgitation shown by B. Moreover, to the heater 2 for heating foaming, as shown in 
drawin g 3 (a), pulse voltage is impressed. Since the ink regurgitation is performed corresponding 
to impression of this pulse voltage, the meniscus of the ink in an orifice 5 retreats in an instant 
from immediately after the above-mentioned pulse voltage impression, as shown in drawin g 3 (b). 
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[0027] Next, the refill of ink is explained, the space equivalent to the heating fields Z1 and Z2 in 
the ink passage just behind the ink regurgitation — the ink regurgitation of a degree — having — 
as much as possible — quick — the back common liquid room 7 side to ink — re-restoration — 
or it is necessary to re-supply The refill of this ink is one of the important elements, when 
attaining improvement in the speed of a print. 

[0028] As shown in drawin g 2 (c), to each heaters 1, 2, and 3, the voltage for heating aiming at 
hypoviscosity-izing of ink is impressed. That is, as shown in drawin g 3 (a), predetermined voltage 
is impressed to the heater 2 for heating foaming till termination of the refill term shown by C 
from immediately after impression of the pulse voltage for the ink regurgitation. Moreover, as 
shown in drawin g 3 (c), predetermined voltage is impressed to the 1st heater 1 only for heating 
like B till termination of a refill term at the time of the regurgitation direct first half A and the 
regurgitation. Furthermore, as shown in drawin g 3 (d), predetermined voltage is impressed to the 
2nd heater 3 only for heating for the first time. Thus, by driving three heaters 1, 2, and 3 to 
predetermined timing, as shown in drawin g 3 (b), at the time of the regurgitation, the meniscus of 
the ink in the orifice 5 which retreated behind ink passage immediately after the ink regurgitation 
moves forward gradually between the second half of B, and the time of termination of the refill 
term C, and returns to the original condition. The above-mentioned refill term means the minute 
time amount from the time of the ink regurgitation or later to the return of the meniscus in an 
orifice 5. 

[0029] Here, when Meniscus M reaches an orifice 5, as shown in drawing 3 (b), ink usually 
overshoots towards the front from an orifice 5 with the inertia force of ink. Although the 
transient overshoot of this meniscus M makes the regurgitation instability at the time of high- 
speed actuation As shown in drawing 3 (c) and (d), when Meniscus M reaches an orifice 5 By 
stopping actuation of the 1st and 2nd heaters 1 and 3 only for heating, the viscosity of ink is 
raised, ****** in ink passage can be made to be able to increase, the transient overshoot of 
Meniscus M can be controlled by this to the minimum, and the regurgitation can be stabilized. 
[0030] (Example 2 of an operation gestalt) Drawing 7 is the outline plan showing the wiring 
configuration of the heater arranged at the nozzle as an important section in other examples of 
an operation gestalt of the print head of this invention. 

[0031] In this example of an operation gestalt, each heaters 1, 2, and 3 are the points connected 
to the serial, and make that each heaters 1, 2, and 3 were wired by juxtaposition in the previous 
example of an operation gestalt, and the remarkable symmetry. In this example of an operation 
gestalt, it wires so that each heater may have a wiring edge in an orifice and common liquid room 
side. As shown in drawin g 7 , in the case of the 1st and 2nd heaters 1 and 3 only for heating, 
since the size of the width of face to the direction in which current flows is large, current 
density is low, and since heat energy like making ink foam is not generated, to it, it is usable only 
as only for heating. On the other hand, in the case of the heater 2 for heating foaming, since the 
size of the width of face to the direction in which current flows is small, current density is high, 
and since the heat energy to which ink can be made to fully foam is generated, in addition to a 
heating use, it is usable to it as an object for heating foaming. 

[0032] In addition, when carrying out parallel connection of each heater, drawing 8 (example 3 of 
an operation gestalt) which can be used as a heater for heating, without foaming if not the width 
of face of a heater but the length is made longer than the length of the heater for heating 
foaming is the outline plan showing the wiring configuration of the heater arranged at the nozzle 
as an important section in the example of an operation gestalt of further others of the print head 
of this invention. 

[0033] Although the serial is wired in each heater like the previous example of an operation 
gestalt in this example of an operation gestalt, the previous examples of an operation gestalt 
differ in that it does not have the 2nd heater only for heating behind the heater 2 for heating 
foaming. Although ink passage in this example of an operation gestalt is made into structure 
simpler than the previous example of an operation gestalt, the one where the viscosity of the ink 
used rather than the previous example of an operation gestalt in consideration of **** of the ink 
refill ahead of the ink passage after the ink regurgitation is lower is desirable. 
[0034] Drawin g 9 is the perspective diagram showing the ink jet head cartlidge IJC which 
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connected the ink container 501 holding the ink for supplying the above-mentioned print head 
500 disengageable. 

[0035] In addition, what is necessary is just to perform as follows impregnation of the ink to the 
ink container which constitutes this ink jet head cartlidge IJC. 

[0036] What is necessary is to form the ink installation way which introduces ink by connecting 
an ink delivery pipe etc. to an ink container, and just to pour ink into an ink container through 
this ink installation way. What is necessary is just to use for an ink container side the feed 
hopper to an ink jet head end, atmospheric-air free passage opening, the hole made in the wall 
surface of an ink container as an ink feed hopper. 

[0037] Drawin g 10 shows general-view drawing of an example of an ink jet printing equipment 
which can carry the ink jet print head constituted as mentioned above. 

[0038] This ink jet printing equipment IJRA has the leading screw 2040 which is interlocked with 
the positive counterrotation of 2010 of a drive motor, and rotates through the driving force 
transfer gears 2020 and 2030. The carriage HC with which the ink jet cartridge IJC with which 
the ink jet print head and the ink tank were united is laid is supported by the carriage shaft 2050 
and the leading screw 2040, and has the pin (un-illustrating) engaged to the spiral slot 2041 of a 
leading screw 2040, and both-way migration is carried out in an arrow head a and the direction 
of b with the revolution of a leading screw 2040. 2060 is a paper bail board and presses Paper P 
to a platen roller 2070 covering the carriage migration direction. 2080 and 2090 are photo 
couplers and these operate as a home-position detection means for checking existence [ in this 
region of the lever 2100 prepared in Carriage HC ], and performing hand-of-cut change over of a 
motor 2010 etc. 2110 is a cap member which caps the front face of a recording head, and is 
supported by the supporter material 2120. 2130 is an attraction means to attract the inside of 
this cap, and performs attraction recovery of a recording head through the opening in a cap. The 
cleaning blade 2140 which cleans the end face of a recording head is formed in the cross 
direction movable at the member 2150, and these are supported by the main part support plate 
2160. It cannot be overemphasized that a blade 2140 is not limited to this gestalt, but a well- 
known cleaning blade can apply to this example. Moreover, it is a lever for starting attraction of 
attraction recovery, and it moves with migration of the cam 2180 which engages with Carriage 
HC, and, thereby, as for 2170, migration control of the driving force from a drive motor 2010 is 
carried out with a means of communication with well-known clutch change over etc. 
[0039] When Carriage HC comes to a home-position side field, it is constituted so that a request 
can be processed according to an operation of a leading screw 2040 in those response locations, 
but if it is made to operate to well-known timing about a request, each can apply these capping, 
cleaning, and attraction recovery to this example. Each configuration in **** is invention which 
was excellent even if it saw complexly, even when it was independent, and shows the desirable 
example of a configuration for this invention. 

[0040] (in addition to this) In addition, especially this invention is equipped with means (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink jet recording method in order to make the ink regurgitation perform, 
and brings about the effect which was excellent in the recording head of the method which 
makes the change of state of ink occur with said heat energy, and the recording device. It is 
because the densification of record and highly minute-ization can be attained according to this 
method. 

[0041] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 description and the 
4740796 description, for example is desirable. Although this method is applicable to both the so- 
called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the case of the mold on demand By impressing at least one driving signal which gives the 
rapid temperature rise which supports recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by one to one as a result, it is effective. A 
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liquid (ink) is made to breathe out through the opening for regurgitation by growth of these air 
bubbles, and contraction, and at least one drop is formed. If this driving signal is made into a 
pulse configuration, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of this pulse configuration, what is indicated by the 
U.S. Pat. No. 4463359 description and the 4345262 description is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No. 4313124 description of invention about the rate of a 
temperature rise of the above-mentioned heat operating surface are adopted, further excellent 
record can be performed. 

[0042] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
description and U.S. Pat. No. 4459600 description which indicate the configuration arranged to 
the field to which the heat operation section other than the combination configuration (a 
straight-line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is 
indicated by each above-mentioned description, a liquid route, and an electric thermal- 
conversion object is crooked is also included in this invention. In addition, the effect of this 
invention is effective also as a configuration based on JP,59-138461,A which indicates the 
configuration whose puncturing which absorbs the pressure wave of JP,59-1 23670,A which 
indicates the configuration which makes a common slit the regurgitation section of an electric 
thermal-conversion object to two or more electric thermal-conversion objects, or heat energy is 
made to correspond to the regurgitation section. Namely, no matter the gestalt of a recording 
head may be what thing, it is because it can record now efficiently certainly according to this 
invention. 

[0043] Furthermore, this invention is effectively applicable also to the recording head of the full 
line type which has the length corresponding to the maximum width of the record medium which 
can record a recording device. As such a recording head, any of the configuration which fills the 
length with the combination of two or more recording heads, and the configuration as one 
recording head formed in one are sufficient. 

[0044] In addition, this invention is effective also when the thing of a serial type like the example 
of a top also uses the recording head fixed to the main part of equipment, the recording head 
exchangeable chip type to which the electric connection with the main part of equipment and 
supply of the ink from the main part of equipment are attained by the main part of equipment 
being equipped, or the recording head of the cartridge type with which the ink tank was formed in 
the recording head itself in one. 

[0045] Moreover, as a configuration of the recording device of this invention, since the effect of 
this invention can be stabilized further, it is desirable to add the regurgitation recovery means of 
a recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a 
preheating means to heat using the capping means, the cleaning means, the application of 
pressure or the attraction means, the electric thermal-conversion object, the heating elements 
different from this, or such combination over a recording head, and a reserve regurgitation means 
to perform the regurgitation different from record can be mentioned. 

[0046] Moreover, although only one piece was prepared also about the class thru/or the number 
of a recording head carried, for example corresponding to monochromatic ink, corresponding to 
two or more ink which differs in an others and record color or concentration, more than one may 
be prepared the number of pieces. That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, for 
example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0047] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid It is ink solidified less than [ a room temperature or it ], and what is 
softened or liquefied at a room temperature may be used. Or by the ink jet method, since what 
carries out temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in a stability regurgitation 
range about the viscosity of ink, ink may use what makes the shape of liquid at the time of 
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activity record signal grant. In addition, in order to prevent the temperature up by heat energy 
positively because you make it use it as energy of the change of state from a solid condition to 
the liquid condition of ink, or in order to prevent evaporation of ink, the ink which solidifies in the 
state of neglect and is liquefied with heating may be used. Anyway, ink liquefies by grant 
according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by 
which liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a 
record medium. The ink in such a case is good for a porosity sheet crevice or a breakthrough 
which is indicated by JP,54-56847,A or JP,60-71 260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the condition of having been held as a solid. 
In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0048] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although 
used as an image printing terminal of information management systems, such as a computer, the 
gestalt of the reproducing unit combined with others, a reader, etc. and the facsimile apparatus 
which has a transceiver function further may be taken. 
[0049] 

[Effect of the Invention] According to this invention, as explained above, since hyperviscous ink 
can also reduce viscosity by preparing the electric thermal-conversion element only for heating 
in ink passage, and making a configuration location and actuation suitable, an efficient and high 
refill property can be realized, and a meniscus can be stabilized, the improvement and the 
gradation expression of printing grace by the discharge quantity adjustable can be enabled 
further, and printing grace can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline plan showing the ink passage as an important section in the example 
of 1 operation gestalt of the ink jet print head of this invention. 

[Drawing 2] (a) - (c) is a cross section which meets the A-A line shown in drawing 1 , 
respectively, and shows the condition in the ink passage from before the regurgitation of ink to 
the return of a meniscus. 

[ Drawin g 3] (a), (c), and (d) are timing charts which show the timing of the voltage impression to 
each electric thermal-conversion element in the ink passage shown in drawing 1 , and (b) is a 
timing chart which shows change of the meniscus of the ink in the orifice of the ink passage 
shown in drawing 1 . 

[Drawin g 4] It is drawing showing equal circuits, such as a functional device for making each 
heater shown in drawing 1 , and these heaters drive. 

[Drawing 5] It is drawing showing the equal circuit of the whole configuration of the substrate 
which carried out continuous line arrangement of the eel of drawing 4 . 

[Drawing 6] It is the graph which shows the temperature-viscosity property in hyperviscous ink. 
[ Drawin g 7] It is the outline plan showing the wiring configuration of the heater arranged at the 
nozzle as an important section in other examples of an operation gestalt of the print head of this 
invention. 

[Drawin g 8] It is the outline plan showing the wiring configuration of the heater arranged at the 
nozzle as an important section in the example of an operation gestalt of further others of the 
print head of this invention. 

[ Drawin g 9] It is the perspective diagram showing the ink jet head cartlidge which connected the 
ink container holding the ink for supplying an above-mentioned print head disengageable. 
[Drawing 10] It is the outline perspective diagram showing a general view of an example of an ink 
jet printing equipment which can carry an above-mentioned print head. 
[Description of Notations] 

1 1st Heater Only for Heating (Electric Thermal-Conversion Element) 

2 Heater for Heating Foaming (Electric Thermal-Conversion Element) 

3 2nd Heater Only for Heating (Electric Thermal-Conversion Element) 

4 Nozzle Wall 

5 Delivery (Orifice) 

6 Top Plate 

7 Common Liquid Room 

8 Heater Board 
Ik Ink drop 

Z1 Heating field 
Z2 Heating field 
Z3 Heating field 



[Translation done.] 
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?&fflt— $i 2,fcy 7-rX5lcifiLN{4SicieM$^ 

*o^nffla>mi t— $ iro±^fc7t»fSfflt- 

So 

[0 0 2 3] CCT% M^m-f >^l-fclt-5;SS-*SS 

^i4^*-ry7^^0 6ic^-rc 0 6(oy^3'ic^-r t fe 



3U. SftSJS-f >^feott 1 O 0°Cia< *triPSIft$ 
tl&t. ttfttflEttlcttT U ^iISto!i<#L.<|S]Jt-tS 

9 0°Clc*al^-r^C<tlc«fey, #l&lotL.fcl^<+ttfc:3iE 
8)14 £ S C t A<T- * S Cfc t -5 o 
[0 0 2 4] JinSMMlOTS 1 fc— £ 1 lc*tt"S«]iEpflp 
(D*iHP£0 3 (c) lc^-r o 03 (c) lc^-Tcfc5l-s 
A^*£;ftSttamM$i::iotflpf&licffla>!g i t— $ i iz 

0 3 (b) ir^-T^ol-^U 7-r X5i:fcl+S'f> 

[0 0 2 5] i2 (b) lc^f<fc5l-s *Pift3£;S 

(D±^c»*Di^fitiz 2ic#^-r*-f >^ ^^psft-r-So jp 

WZ2^>^lt JPSft^ilEZ 1 
fl)SE5&$BlB#lr^-ti-SgSlcJP8a$*i.S 0 CCDflP^lc 
«fcyflH»«*z 20-f ^^ii*jattttfc<c*. ctDfgfc 

i-<fcs tLSt^f*«i!K5ii= j; y l fen* mamm z 

2tf>flj;*a>ia?&1Ii£Z 1 ©IKttflMbLfc'f 'J T7 

k i: L.TP±aj£;h.S„ CtD-f^qtttiBtfcfclN-C, JnSSJ 
Hit Z 2 ©fc*l={&1fr S«3S<D»l1IMB* Z 3 \z&&* 

[0026] Cfflt^. 03 (c) 3 l=. Bt- 

*$H-S>P±ajS#(DiP^*fflCDmi t— S> 1 ICttLTliA 

■c***i4ttait«r»^63i*«#, «i±A<EnJip$^. 

■So *Pflftfg;&fflfc — $ 2lz*tLTI*. 0 3 (a) 

IC^-T -5 lC/^UXttHA<EPiP$*l4. Cff)/totE 
©SHnl=»Jfc Lt -f ntajA^T^ft-S CtA^b. *■ U 
:7-fX5lzfctt--S'f ^9<T>*— Xti7,it. 113 (b) lz 

■So 

[0027] ;*ic % -f>^0'J ^-f ;u$UiB^-r^ 0 

^P±d3ilS<7)-r>^3fiS&W(7)JjP^llEZ 1 fc<fctfZ2l:: 

fStt^-f -S&gtffcSo cw^rou^^ni^'jv 
h coiS&lb £ El -5 ±T- liS^&^iSlCD- o t? & S> „ 

[0 0 2 8] 12 (c) ICiF-Tcfc-pCls &fc — $ 1 . 2 
*>J:i;3 |;» LTI*-r >S 0>1£ft!iJ£1b£ SMi LtzM® 
<DtzthO>nE.tftmt!tlZ><, -ttdit>*>. 13 (a) IC^ 

■r<j:-5i-. jjp^jSfflt— ^ 2ici* s -Y>^i!±aicofc«> 



&7B#£T-F!frg<&mEA<EpaP;JF;h.£o 0 3 (c) 

ic^-rj:aic. »pf^n;ffl<Dmi t— -s» i in*, etam^ 

A as.fctfGtfcbfl^B iridic >) 7 ■< )\,M0)ifeTt%tiX'fIi 
£CDttEEjf><EPflP£*l,So 0 3 (d) 

IC, *Plftl|ffl<7>«2 t— $ 3 1=1*, DOft-CfifrSromiiA* 
EPflPSft-So C<DJ:-5l-3 0CDt — 5 1 , 2fcJ;tf3£ 
fi»r£a>$-< ZXfvmMTf&Ztlz&i)^ 0 3 (b) ic 

Lfc* 'J 7 -f X 5 (cfclf-S-f -X*XI*ttajB# 

<7 Rtaj B# * 'J 7 -f X 5 IC It § -7, -h 7.0)®. 

[002 9] ::t\ >-^*XMtft'J Z?*X5\ZM 

mLtzmzit, 03 (b) icTF-riaic. 

CD 11 14 731- J: y7t-y^<X5A^t.'f>-j7 A<M^I-[nIltr 

^.— \-\fm : &m.mm\z\±\^^'si%\z-r^t><, 03 

(c) (d) lr^-rj:5lcy ^X*XMA<7|-'J ^ 

-rXSIcIiJSLfct^lc. *P^*ffl»Sll te&WmZ t 
1 feck 1/3 <DB»£#jt*-tf set ic«ty. ^^-i? 

[003 0] (S8Jfi»aa«2) H7l***?B<0^'J>h 
'N-y KO)1teO?l|j5S^S15'JI-fcltS.^§|5i: LT^yX^Ulr 
Ea$4xfct-^<DiE««fiK^*r«tBS¥H0'Ci&-So 

[003 1 ] *HJE}BJI15iJI=fcL^rr*. =&t — tS» 1 . 2 
fc*u:3(otifi?iJlcft^^^ri.^S>.'St:. 5feOH]6£^S0iJ 
icfcL%r#t— 9 1, 2fc<fcL»:3A<at5iJicie^$*tri^ 

t * * y 7 -r xfly t xmmMizKwm&*-r s * 5 

lz, iBi^^*i.Tl^So 07lc*-r*a(c, JjpSftUfflcD^ 
1 fcj;l/m2 t— 1 fccfcl/SW^lcl*. m3Sa>3S;K 
S7J|S]lc*tf S>tiM<D^;4*^^^fctt. *;7iESS7f)<1£ 
< , -T ^fl;fe$-frSloEi:CDII?ix^;u^^^± L^CL^ 
fcift. J)Plft#ffl<!: LT(D<*M$fflETH&-e$>S„ Ctllc^L 
T, *Pgft^^fflt-^ 2©^-&|cli, «SS<D;j1t*tS^ia] 
lc^-rS"tl<D^;£A^^Lvfc«), «;TlS®A<B<, 
lc >f > >y jfi ^ 1± -S Ci A<T- ^ S S&x ^vu^ ^ f§±"T 
Sfctt), *Pl^ffl^lcAP^ s *Pififl;&ffl«t LTffifflpItir' 

[0 0 3 2] JoC3b\ *t-4rSat5U««|-t«»^l=tt» 
t— ^<Dipir*lot^< s ^^JjP^j&fflt —Si (Dft 

(Hffift^fil0lJ 3)08 lot^fgBJW ^ 'J > h ^ -V K<7> $ t. 

ntz\z-$ (DWimmm & *-r w&¥®0-c & s. „ 

[0 0 3 3] #Hi6ff2ffi0iJ-ei=t, 5fe«)IIS£ff^ffl^J<!:lll« 



£ m l r i^u l % £ -ems: * c *sj£^sfi»j i = it -5 -r > 
suosa l r ftosffi&ffitt «fc y t&ffl-r 6 -< > 

[00 3 4] 0 9l*JtiE<D:7'J> h^-v K5 0 OI-GtiiS 

[0 0 3 5] ^^vi'V h's-V K*— h'J 

•;vl J C£«/£^&^>^§5^CD--l'>-:7a>;£AI*. 

[0036] -(^^m^z-o^m^uzfm^mm-r 

5-<fcT*^>££^At-£>-f >^AS&£ff$fiJtL. COT 
-f ^^#A8^Lt^ :/$S»lcf £&A-f *ti* 
<fcLx„ <o<?W-nmiz<< ><?m&nt lti*. -r>->v 

[0 0 3 7] gll 01*. IH±<D£o\zffif&£4x&>( 1st 
VX •> h^'J > h^-V K3&«lt«nr«fift-f i>X \-Zf 

[0 0 3 8] C0M>$2?x*;/ h-3fy > h!g« I J RA 
I*. iBIS^E— 5K020 1 0O)iE^l2l$El-iai!lL-CiEi!l* 
6M72020, 203O5^Ltlsllitli l J-h'7. 
^'Ja-2 0 4 0^t^ -f>^i?x-;/ h^'J^h'N 

— h 'J v'y I J C*<«iS£;h.-S*-V 'J r/H CI*. *-v 
'J -7vfl2 0 5 0}5&lf>)— KX<7 iJa-2 0 4 Olr£ 
f#£*U l J-KX^ l Ja-2 0 40fflbi«2 04 1IC 

ttLT&^t- $tf> (*b*) Jtitfcy, y — kx 

^'Ji- 2 0 4 0<7>[3$eIC#oT. ^EPa, b^ftlCS 
2 0 6 OliiiSffxIST'fcy. *t'J7V 
f$!*75(S]IZ^f = -3rSftP^^^^>P — ^ 2 07 0ICW 
LrffE-T-So 2 080fc<):i;209 0lj7t 
T% Cftbl*. 4rV 'J -V VH CIZigltb+LfcU/^— 2 1 
0 oroccDlttrro^^et^lLT^— S> 2 0 1 0(D[H)$e 

ris^-r^o 2 1 1 oi*iBis^^ F©iwrffi**-w^-r 

ftTl^o 2 1 3 OI*C(D+-v>v^P*]$qS?|-r-S?S?l^ 

isr-fey. ^^vzr^mn^-stLxum^v k<di»?iih] 

E«^v KOTiiSBS-7 'J— ->?'-t-5>£ 'J- 

i^>^^u-K2 1 4oi*. ffiwt*fa\z®m-*!mzutt 

2 1 5 0I-I6lt<i^rfcy. C*Ut)tt*i*:3Eft«2 1 6 
0l:i£#£;h.Tl^<5>„ ^U— K2 1 4 0l*Ctf>ff£<ilC|5g 

$-5Ci:I^L^•5*T't^^t^o 2 1 7 oiiqaillHlffl 

0)q6§I^P^-r-Sfc<ft(DU-'N*— T'fcy. *\ 'J r/HC 



t«^t5AA2 1 8 oro&S!iK#o-Ci&!!)-f £J:-5ir 
ftotfcy. C^-lCcfc iJBBt- £ 2 0 1 0^«=><DIgt& 

-5 o 

[0 0 3 9] d^tb(D^A"V tf>2\ <?>)—-><7\ IR 

?iis]«ii. *vy •> v h c !i<7fv-A*^ •> a vitaic 
^fct^icy— kx^; y 3.-2 o 4 o ©ftusic <t or 

l^-S>*<. I$SB<D*<< Si >?VpKM<D ftWs&'n? <fc5lc-f 
ftli*. ^flJlcliffifttilffl-e^-So JiiiElctJlt-5=&^J5)c 
li*aT-t«^MI-Mrt*^./i^BJr-fcy. *#Mlf= 

[0 0 4 0] (-eote) *ftw\t. *#ic>r>*v 
x-> hIH^75iC(D*T't. ■4>tattii$:ftt> j eZ>tztblz 

(#j^.i*mm[ia^tt:^u-+i : 3fe^) «nB«tx 

$.4. A^^755ClrJ:^(*f5ii(DeSS^b, ia»«b*>< 

[004 1] ^-<D^«S<J^1iJ5E^SI--Pt^TI*. «A 
I*. *B*#I i Fm4 7 2 3 1 2 9-SHHSfflS. H«4 7 4 0 

^T3 ; t.<DA<^l^^Lt^„ z^7jiCi±Rffii^->^v> ks, 
■r-sctir.feor, mmsft^^icisftx^;u^$^ii- 

Ltf). IBtt^-y KO>IMHlBl::MMt££i:$-t*-C. 

*. iiJitti=«feyttajfflMP*^LrjjEi*: (-f>-^) set 

fT*>*i*©t?. if#irr5gttir-g*tfcjS<* ©tt 

■^•"t Lttt, 4 4 6 3 3 5 9^B^$ffl», |s)m 

4 3 4 5 2 6 2-§-BJ$ffl*|zfBt£^^,TL^-i)<J:-5nf : fe.©A < 

f§B^<D*|l!ftl^m4 3 1 3 1 2 4-§-B^$l#|cietE$^.r 
[0 0 4 2] ISIS^-V K©«fi£t LTI*. ±i2&ro#BJ$ffl 

•i-F^SftTi^.fcdfceiaiP, ftm. 
»f^fflau4<jaia-r*««i=E«**tTLx4«jasi!ij*-r 

S^1M$4 5 5 8 3 3 3^M!j!Bm, ^1^$4 4 

5 9 6 0 0#Htt*£m*fettJftt*X93f::$£:h.«t, 



(D-efcSo max. **<o«fli»*«it(=»Lr. #il 

■t&ttfflBB 5 9-1 2 36 7 O^&Sg-tf'fS&X^n^CDli 
-l>f#ggBS 5 9- 1 3 8 46 1 #4**l=»l*fcHtJ*fc LT 

zmmzi&m * < *t 5 c <t *<-e # £> * 5 1= * 4 r- & 

[0 0 4 3] ££>lz. fBiS=£B*<IBIiT-£.51BISJ«<*CD 
S*i|gl::*tJ£l,fc*2? £^1" S^JU^-f ^<7)fEtt 

[0 0 4 4] flD*.T, ±m<D&5tZ-s>)TJUf4zr<Db 

[0045] ^fc. *^B^(Dfae^M(Dmi«<t lt. ib 

JtLtro+vye^m ^g-->-y#ift, inGEifc 
SSS!ftBE8ii*:i£l*C*Li:l*SiJ<Dlinf»3ilT5)t 

a, tmt i*»ijo)p±tu £*t£ 3 ^iiittai^e^^if c 

[0046] »***i*IE«'^ K©«SKtl*L 

flU&lr-oi^rt. mi;P£feC0^ ^ir&fSLT 1 <ICD 

^*<isitt>*tfct.cD(Dte. iaiife*>;fijg£Jii:i-f situs 

CD > -57 lc JsfJt L T tt«HI ISIS It f> *i S t CO X fe o r & 

<fc^o ffc^*., fiiJAi*iB«Sl«a)lB«^-Kt Lri* 

Hfe3|cD±;FifeCD<*-C0fB£i^- KfclfCttfc < , SBtt^ 

lvf*fC*J:I.M&«. fi&<i>feCDltfe;>J5-, £fcl*;1£ 
lcj;£:7;u;^-(D&lBf$^-h*<D'>>ti:< tt-o^f 

[0 0 4 7] $p,IzUd^t. ULtKHL&fcXQIlStlfcffl 

< li&lb-tS^CD^ffll^Tt,^ . fc^WWV^yi 
•V h^5£-ei*-T 3 0°CJU±7 0°CJilTCD©H 

««^4-B*l=-f A*i?£ : K££f"3~&CD£ffll^"Ci J: 



$m±-tz>tzit>. nm^mx'mitLmmizjz-oxmtr 

&<<^V$mi*Xk ^-fftlcLTtflfcx^l^cD 
E««#I=J& Cfcl**l=«fc oT-f tffcHb U fctt-f 
V^^ntttS^^-StCD^, IB$l«<*lcIiJjl-r^B*jSr*li 
?XizmitLtiSSb&*,<D ! $<D&otd:. m3L*)l,*(Dtt5- 

\z&-z>xti)thxmti-&&m<D'( >v &&m? 

*#Pw1BS5 4-5 6 8 4 7 #^$fi&.5lM;mF»8Bg 6 0 - 7 

1 2 6 o^mzmm^ix^^ou, £?ift->-i-iH]a5 
-c. m%m&WimzmLx*iis]-?z>±5ti;BmtLx*, 

[0 0 4 8] $f>irin^.r, **w-f na« 
■IWi*si5i5t LrfflL^+ifttoott, g— 
s g»«©»»*»*t.a>*-c*-3r ! bj:i^ 

[o o 4 9] 

imBjXDi&mi ni-tmBMLtz&oiz^ *&miz&*i\i* 
*><?fa&mzmmwmo>ns.mm&m : f-&eSt.it* 

*Rnill=LW*fttl*lRl±***-i:36<-e*«. 
[01] WSW^iJm h^g>h^>y Kro-n 

[0 2] (a) ~ (c) tt-t^l-Pna 1 
[13] (a), (c) fccfcl/ (d) 1*01 

sv^itii'fs^f^-^fcy, (b) i*0i 
i - * l fc -< > ^ 5ft m CD * g ZP 4 X I - 33 1 1 6 -f > ^ <d y - 

[04] 01 l:«Lfc#t-$tCii&t-**Bii 

[0 5] 04CDH2;U^Jl«|iESLfc*«iCD±t*:#figa)^ 

[0 6] «tt«-f >»l=fel+*iME-tt*Wtt**-i-y 

[0 7] **w<o^g > h-^<v K09lfc03llfe»CAi=£ 
it-5BSP<t Lrcoy X;nzias$*ifct— 5»coiB^«J« 
^ ^-TffiBS¥® 0 X i> o 
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